The state of pediatric emergency medicine (PEM) education within emergency medicine (EM) residency programs is reviewed and discussed in the context of shifting practice environments and new demands for a greater focus on the availability and quality of PEM services. The rapid growth of PEM within pediatrics has altered the EM practice landscape with regard to PEM. The authors evaluate the composition, quantity, and quality of PEM training in EM residency programs, with close attention paid to the challenges facing programs. A set of best practices is presented as a framework for discussion of future PEM training that would increase the yield and relevance of knowledge and experiences within the constraints of 3-and 4-year residencies. Innovative educational modalities are discussed, as well as the role of simulation and pediatric-specific patient safety education. Finally, barriers to PEM fellowship training among EM residency graduates are discussed in light of the shortage of practitioners from this training pathway and in recognition of the ongoing importance of the EM voice in PEM.
T he Council of Emergency Medicine Residency
Directors (CORD) Academic Assembly held in Orlando, Florida, in March 2010 provided a venue for emergency medicine (EM) educators to examine the state of pediatric emergency medicine (PEM) education and training within U.S. EM residency programs. The Academic Assembly planning committee invited the authors to develop a proposal for a presentation on the best educational practices for PEM within EM residency programs. The best practices recommendations were derived through a series of conference calls leading up to the presentation. The senior author (JB) developed a preliminary set of questions and best practice recommendations based on 15 years of work teaching PEM to EM residents and based on research of the PEM educational process. These were refined and revised during subsequent discussions with the remaining authors and evolved to the final set of recommendations, which were discussed during a postpresentation conference call. Comments from the session attendees were incorporated into the final set of best practice recommendations, which appear in this article. A comprehensive literature search was performed to provide material on which to base our recommendations. Overall, this article reflects the proceedings of the CORD Academic Assembly session; to enhance the discussion of best educational practices, the authors also offer expert opinion on the closely related issues of optimizing PEM education in the future, the promotion of PEM fellowship training within the specialty of EM, and PEM workforce issues.
All five authors have considerable experience (average 14 years, range 5-20 years) in teaching PEM, developing curricula, and administrating large PEM educational programs. Four are PEM fellowship-trained, two with EM residency training (JB, RC) and two with pediatric 1 setting the stage for the specialty of EM to reevaluate its role in the care of children. With the growth of PEM as a discreet field with a dual pathway to certification via either pediatrics or EM, a number of questions arise, such as: 1) what role does the specialty of PEM have within the larger EM community and are we fulfilling our mission with regard to the emergent care of children; 2) are EM residency programs successfully training the next generation of emergency physicians (EPs) to care for children; and 3) what are the future directions for PEM within EM in terms of a) encouraging PEM fellowship training and b) identifying a set of best practices for resident education.
In the United States, some parents or guardians can choose the emergency care setting where their ill or injured children will be evaluated. For others, directed by emergency medical services (EMS), site of care is determined by local, regional, or state EMS regulations. Settings offering urgent and ⁄ or emergent care for children include general urgent care facilities, general emergency departments (EDs), pediatric emergency departments (PEDs) embedded within general hospitals, urgent care facilities in children's hospitals, and EDs in children's hospitals. The most recent data on the number of U.S. ED visits per year, by age, was collected through the 2006 National Hospital Ambulatory Medical Care Survey, the longest continuously running nationally representative survey of hospital ED utilization. 2 It revealed that up to 18% (21, 876 ,000 children) of all U.S. ED visits are by children less than 15 years old. Depending on a cutoff age of 18 years versus 21 years, pediatric patients make up approximately 20% of a general hospital's ED population. The same survey demonstrated that the majority of pediatric emergency care (PEC) visits occur in the ED of a general hospital. 2 For example, approximately threequarters of infant ED visits in 2006 took place in EDs of general hospitals, whereas only 14% and 9% of these children were cared for in EDs of children's hospitals and PEDs of general hospitals, respectively. 2 Training and experience of physicians in PEC settings varies considerably. PEC providers in general hospital EDs are typically EPs, and less commonly PEM physicians, while PEC providers in PEDs embedded within general hospitals are typically pediatricians, PEM physicians, and less commonly EPs. In EDs in children's hospitals, the majority of the providers are PEM physicians. Provider training can be limited to residency training in EM and ⁄ or pediatrics or can be augmented by a fellowship in PEM following residency. Thus, there is substantial variability in the PEM training and experience of providers caring for the majority of children.
With the majority of PEC specialists working in the minority of locations frequented by sick and injured children, the training of EPs in PEM must remain a high-priority educational focus within EM residency training. Maintaining an evidence-based practice standard for the acute care of children requires diligent and ongoing attention to PEM education during EM residency and beyond.
The Accreditation Council for Graduate Medical Education (ACGME) requires that four of 36 months of EM residency be spent caring for infants and children, or one-ninth of the EM resident's total training. 3 The alternative that the ACGME offers is that 16% of all ED encounters must occur in a PEM setting (1-month rotation roughly equal to 4% of patients).
3 If a residency program cannot provide enough pediatric patient exposure within a PEM setting, the ACGME requires that the difference be offset by the addition of non-ED-based pediatric rotations. Furthermore, the EM resident's pediatric experience should include time spent in the critical care of children, with more than 50% of the 4 months to be spent in an ED setting. The advantages of the ACGME requirements for EM residencies are that they provide programs with flexibility to construct a PEM curriculum adapted to their particular institution's or affiliate's resources. Additionally, EM residency program directors can fashion the PEM experience with a combination of ED time and a variety of supplemental pediatric rotations. The disadvantage of these requirements is the limited time available to teach (and learn) PEM core content and procedural skills (procedural opportunities typically limited in number) within the 4 of 36 months or one-ninth of the residency training period. The resident's PEM experience therefore is at risk of becoming diluted, and one can surmise that skill and information retention may be a problem. The flexibility and adaptability of the requirements create substantial variability in training experiences, thereby potentially creating an uneven pediatric knowledge base among EM practitioners.
EDUCATIONAL AND TRAINING CHALLENGES
Data from existing literature can help identify successes, deficiencies, barriers, and challenges with regard to the quality and quantity of PEM rotational experiences. Although few in number, these studies document specific deficiencies in training and identify areas where potential improvements could be made with just minor adjustments in clinical and didactic exposures.
One of the first efforts to define PEM education within EM training programs was undertaken by the Society for Academic Emergency Medicine PEM training task force in 1995-1996. With this charge, the task force conducted a survey of 118 EM residency program directors and collected data on program characteristics, the number and type of pediatric rotations, and other educational methods used to satisfy ACGME requirements. 4 Results showed that EM programs offered an average of 17 weeks of PEM rotations. Training sites varied, with 80% of the training experiences based at a tertiary pediatric center, of which 77% had a pediatric residency and 27% a PEM fellowship. 4 Most programs used one (38%) or two (47%) facilities for PEM training, while several used three (15%). The types of facilities used were a general ED (53%), designated PED (40%), combined ED (7%), exclusive children's hospital ED (7%), or urgent care clinic (16%). The required pediatric rotations for EM residents are shown in Table 1 . Other required rotations that were not exclusively pediatric included anesthesia, neurosurgery, toxicology, orthopedics, and trauma surgery. Seventy-five percent of programs offered one to five electives. 4 In the majority of programs, EM faculty developed the accompanying PEM curricula, which included core lectures, grand rounds, and morbidity and mortality conferences. Pediatric advanced life support training for residents was required by 78% of programs, and advanced pediatric life support by 17%. PEM-trained faculty were the primary faculty engaged in teaching PEM in 67% of the programs, while 95% of programs had some presence of PEM-trained faculty. 4 Although more than a decade old, collectively these data present a picture of the PEM training landscape within our specialty, and there are several important implications to be gleaned. 5 In many instances ACGME requirements were not only met, but exceeded, indicating that program directors highly prioritized the PEM aspects of their curricula. In other instances, there were obvious missed experiences, such as in the care of newborns and critically ill neonates. This may have been related to time constraints and availability of specific training venues. In the authors' opinion, the data suggest bias against teaching PEM in general EM departments. The educational and clinical backgrounds of faculty are critical factors for trainees' perceptions of the quality of their experiences; the fact most PEM was taught at another facility by a different set of faculty may contribute to an overall impression that 1) PEM is a less important part of general EM training or 2) their home faculty are not qualified and only PEM specialists ultimately should care for children. These conclusions, however, represent the opinions of the authors' and whether or not these were the perception of residents cannot be substantiated.
Aggregate data such as that gathered from the study by Tamariz et al. 4 above is limited in its ability to provide a deeper understanding of the quality of PEM experiences for individual residents. A prospective observational study of EM resident-patient encounters during a PEM rotation at a tertiary care children's hospital ED addressed this issue. 6 This study followed 56 EM residents who represented 20% of the total resident workforce for the year. Residents evaluated an average of 61 patients per rotation, working 14-18 shifts over a 3-to 4-week period. Sixteen percent of the patients seen by EM residents were admitted; the overall admission rate from the study ED was 20%. The mean (±SD) age of patients seen by EM residents was 6.3 (±5.6) years, and about 50% of the patients had complaints that fell into three diagnostic categories: ambulatory infectious disease (e.g., otitis media, pharyngitis), respiratory illness (e.g., asthma, pneumonia), and wound management (e.g. laceration repair, minor burn). Only 34% of EM resident-patient encounters involved laboratory data interpretation, 25% required diagnostic imaging interpretation, and only 2% ECG interpretation. EM residents led only five medical resuscitations, four trauma resuscitations, and 17 comprehensive child abuse evaluations during the study. The 56 residents performed 369 procedures over the study period, with laceration repair (170) and splint placement (72) accounting for the vast majority. 6 In our opinion, these data raise strong concerns that EM residents rotating at a tertiary care, high-volume PED may have insufficient exposure to high-acuity pediatric patients that require complex decision-making and may have insufficient opportunity to learn and perform complex, life-saving procedures. The results invite speculation as to why the EM residents saw low numbers of acutely ill patients, performed few procedures, and disproportionately managed older patients. Faculty preceptors may have preferentially steered EM residents toward low-acuity patients or patients requiring minor procedures and took advantage of their efficiency and skills in these areas. It is also possible that residents self-selected these patients to maximize their own level of comfort.
A similar retrospective review conducted within the same institution compared the resident-patient encounters of pediatric versus nonpediatric residents rotating in the PED over 1 year. 7 The study focused on patients triaged as critical, those who died in the ED, and those who were admitted to the pediatric intensive care unit (PICU) to determine if there were differences in the exposure to critically ill children between the two resident groups. Overall, critical patients (n = 3,048) represented 4% of the total ED volume for the year. EM residents were involved in 903 (30%) of the cases, while pediatric residents were involved in 2003 (65%). The number of critically ill patients managed per 10 shifts were nine for pediatric residents versus five for EM residents (p < 0.0001). 7 The number of critical patients managed with advancing level of training increased for pediatric but not for EM residents. Despite the fact that the aforementioned two studies were performed at the same institution, which limits their generalizability, they do raise important questions for program directors who must choose the best environment for resident exposure to pediatric patients. First, program directors must be aware that, paradoxically, regional or tertiary care children's hospitals may not always be the ideal site for PEM training, particularly if used as the sole site for such experience. Due to geographic constraints and competition from multiple EM programs in certain areas, large numbers of rotating residents at any given time may dilute the educational experience. Program directors should think about more effective use of multiple regional centers for training, varying the number and type of sites used. However, the authors do recognize the need to comply with ACGME standards and that use of additional sites may not be economically viable or logistically feasible. Another possibility is to have residents work collaboratively to share the experience of managing the less common critically ill patients to share in the teaching and procedural experience. Program directors must also assure that EM residents are not preferentially shunted toward lower-acuity patients because they do not have the ''home court advantage'' or comfort level necessary for more critical cases. Other studies have also documented that children in EDs overall have a lower acuity than adults, 8 so it is clear that supplemental experiences will be needed no matter which venue is chosen as a training site to improve the odds of exposure to low-frequency, high-impact learning cases. It is clear that more current data are needed to critically reexamine this aspect of EM training before program directors make substantial changes in training site selection.
Pediatric EM residency curriculum challenges are numerous and varied. The most common locations for PEM learning remain the PED and the PICU. Tracking pediatric experiences in EM residency remains difficult. Competition for high-volume PED rotation sites continues to be a large problem. Given that children's hospitals are typically urban in location, urban EM residency programs tend to be at an advantage for access to these experiences. PEM physicians are rising in numbers, both in PEDs and in general EDs. An ever-rising number of PEDs embedded within general hospitals are being established, drawing PEM encounters away from general hospital EDs. These PEDs are typically staffed with pediatricians and PEM physicians. The net loss of pediatric visits per EP will affect the comfort of core EM faculty with and ability to teach PEM in the ED.
Sufficient exposure of EM residents to children across age, disease, and acuity spectra remains difficult to provide in the core EM curriculum. Varying ages included in the term ''pediatrics'' should be covered in EM residents' educational experience. Examination of EM residency education today mandates careful review of the EM model of practice as it relates to children. The Model of Clinical Practice of EM is a three-dimensional evidence-based description of EM practice. 9 The dimensions serve as the foundation for clinical EM practice and include patient acuity, physician tasks, and the listing of conditions and components. First published in 2001, this comprehensive document was developed through collaboration by six organizations and serves as a road map for both planning and assessment of resident training programs by EM education stakeholders. 9 The model is reviewed and updated biannually by a committee composed of individual representatives from each of the six organizations. Notably absent from the list of contributors is representation from pediatric academic organizations, such as the American Academy of Pediatrics (AAP), the American Board of Pediatrics (ABP), or the Association of Pediatrics Program Directors. While acuity and condition are given ''dimension'' status in the Model of Clinical Practice of EM document, the role of age is given a less prominent role, listed within the dimension ''physician tasks,'' under the subheading ''modifying factors.'' According to the model, an EM resident physician must learn to ''recognize age, sex, ethnicity, barriers to communication, socioeconomic status, underlying disease, and other factors that may affect patient management.'' 9 The model's primary focus on patient acuity effectively minimizes the majority of PEM diagnoses, which may result in missed opportunities to learn the subtleties of pediatric disease presentation and ⁄ or those that may precede overwhelming illness in children. Also, high-acuity PEM diagnoses occur far less frequently than moderate-to low-acuity diagnoses; EPs must learn and be prepared to care for the majority of moderate as well as low-acuity pediatric patients who will visit their EDs, in addition to those with high-stakes conditions. There is no mention of influences on pediatric clinical presentations, such as developmental age or psychosocial environment. There is no direction given to the EM residency director on how to teach the resident physician the art of partnering with the pediatric patient's parent(s) to best care for the child in question. Adding age as the model's fourth dimension may provide an incentive for EM residency educators to fill the aforementioned curricular gaps in PEM knowledge base and skills.
OPPORTUNITIES AND SOLUTIONS
Today's EM residency approach to PEM education is typically to offer dedicated PEM blocks, integrated EM blocks, or a combination of both. A sampling of educational approaches from the authors' institutions, as well as those of others involved in the Academic Assembly discussion, are illustrated in the following paragraphs. These institutions include The Children's Hospital of Philadelphia, Indiana University, the University of Michigan, Drexel University's St. Christopher's Hospital for Children, Temple University, and Duke University. For example, at one author's program (JB), the EM residents spend 20 weeks rotating through a tertiary care children's hospital over the course of a 4-year residency, 1 week in anesthesia, and 4 weeks in the PICU. At another institution, EM residents spend three 4-week rotations in a tertiary care children's hospital ED over a 3-year residency. In addition to this, they have integrated EM blocks where shifts in the university hospital's PED are integrated into a schedule of EM shifts. Advantages of dedicated PEM blocks are the intensive PEM content and the experienced PEM faculty, whereas integrated EM blocks offer continuous PEM exposure that reflects the ''real-world'' setting and captures the seasonality of PEM practice.
FUTURE DIRECTIONS: MAXIMIZING EVERY PEDIATRIC ENCOUNTER
When surveying the future of PEM education, it is clear the future requires intervention by motivated educators able to find learning in every encounter. By highlighting unique components of PEM, residents can learn to care for children with the same confidence, enthusiasm, and safety as adult patients. Therefore, we recommend that EM program directors and PEM educators do three things within the context of well-established goals and learning objectives: 1) maximize each pediatric patient encounter with respect to patient safety, communication, and pediatric knowledge base; 2) create more frequent pediatric patient encounters; and 3) maintain the learner's pediatric awareness through longitudinal curricular immersion throughout residency. The following overview provides examples of the components of such ideal training by using each aspect of a pediatric encounter, in a temporal manner, as a teaching opportunity.
Before the Encounter: Simulation in PEM
Simulation in PEM is a tool used extensively in EM residency education and is embraced by EM learners. 10 Simulation in pediatrics and PEM is not prevalent 11 and has encountered barriers to implementation; questions of long-term effectiveness have been raised. 12 Nonetheless, the opportunity exists to increase meaningful pediatric-specific exposure through this teaching modality. A comprehensive PEM simulation curriculum has been described for EM residents. This 1-day curriculum was not effective for retention of pediatrics knowledge over time; however, suggestions for frequent goal-specific sessions are promising. 13 Simulation affords the ability to ''see'' children with rare disease processes, complex medical management needs, and difficult interpersonal and communication needs. 10 Learners reap benefits from feedback and training in team building and communication skills critical to any pediatric resuscitation. 14 Target subjects and topics for PEM simulation are virtually endless, but can include neonatal resuscitation, pediatric acute care, and trauma care. Cases involving children less than 2 years old and those with complex medical problems should be given special attention in the future, as these are more likely to be seen in smaller volumes during residency training. These populations are associated with greater anxiety and potentially inadequate equipment and services once in practice.
An alternative to the simulation lab is either high-or low-fidelity simulation cases in situ, where a highfidelity wireless mannequin or child mannequin is placed in an ED room. These situations can serve as high intensity experiences and are often most helpful to learn vital aspects of one's own clinical environment. Such questions as ''where is the warmer?'' or ''do we have pediatric LMAs in our airway tray?'' or ''show me how to set up jet ventilation'' are considerations for subject matter in the mock ''code'' or ED-based case. Low-fidelity simulation is also useful when communication with parents or family members is the real learning objective, and the mannequin is more of a placeholder or prop.
During the Encounter: Avoiding Error
Pediatric resuscitations, more than perhaps any event in the ED, increase the ''cognitive load'' of patient care. Cognitive load is simply defined as the ability to recall information in a familiar situation versus an unfamiliar one; for example, reading in a foreign language instead of one's native tongue. Major sources of stress during pediatric ED critical care events decrease the ability of the provider to reliably calculate appropriate doses of important medications and choose appropriately sized equipment for procedures. 15 Medical errors are reported as the eighth leading cause of death, with medication errors the second most frequent and second most expensive event causing liability claims. One study found that 15% of admissions to a neonatal intensive care unit or PICU involve or were the result of a medication error. 16 Most medication errors on admitted pediatric patients were in children less than 2 years old, making them particularly vulnerable. Kaushal 17 examined pediatric inpatients in two children's hospitals and found 55 medication errors for every 100 admissions.
Education and appreciation of pediatric-specific patient safety issues and resources should be an integral part of the PEM curriculum for EM residents. 18 The use of hand-held technology should be considered as a supplement to patient care for drug dose calculations, equipment selection, and all weight-based aspects of a pediatric resuscitation. There are many of these programs available in multiple formats; a sampling of these ''tech tools'' is listed in Table 2 .
During the Encounter: Patient-and Family-centered Care Parental presence and family support in the ED have been embraced by multiple professional organizations including the AAP, American College of Emergency Physicians, and Emergency Nurses Association. Despite these endorsements and evidence-based recommendations for implementation, patient-and family-centered care remains an elusive goal in most EDs. A growing body of evidence supports the contention that both families and providers benefit from family presence during pediatric procedures and resuscitations. Because families are the surrogate medical decisionmakers for children, facilitating their presence in the ED allows for improved patient comfort, information exchange between providers and family, and even grief responses. 19 The option for family presence during invasive procedures or resuscitation in children should be role modeled for EM residents, and a discussion of the potential merits of the practice should be incorporated into the PEM curriculum.
During the Encounter: Direct Observation and Bedside Teaching
Communication in pediatric emergency patient care is unique and covers issues ranging from the seemingly common sense and simple (e.g., infant feeding) to the potentially sensitive and adversarial (e.g., nonaccidental trauma evaluations). EM physicians in training who lack pediatric primary care exposure may transform a simple patient encounter into a complex one. A first attempt at giving instructions for a particular discharge diagnosis or delivering the news of an imminent nonaccidental trauma evaluation or even instructions regarding normal infant feeding patterns are best treated as first-time procedures for EM residents. They should be discussed in detail and then observed by faculty to preserve a memory of how those interactions should unfold.
In addition to communication, the age and developmentally specific pediatric history and physical examination have certain points that only are perfected after demonstration and modeling. The developmental history, diet history, and birth history are essential components of the ED history of present illness that should not be overlooked; they are frequently pertinent to many common pediatric emergencies, including nonaccidental trauma. 42 After the Encounter: Asynchronous Learning Emergency medicine residents are often self-directed learners who have excelled throughout academic life. Traditional didactics may not suit this type of adult learner through the duration of their specialty training. Asynchronous learning is a student-centered teaching method that uses online learning resources to facilitate information sharing outside the constraints of time and place among a network of people. 43 Several types of asynchronous learning exist for supplementation of the traditional didactic framework and have been recognized by the Residency Review Committee (RRC) and ACGME. Online module learning brings the power of case-based reading to the student by incorporating lecture (narrated, video-recorded, podcast), literature (state of the art review, evidence-based medicine), and self-assessment into an easily accessible forum.
The individualized learning plan also holds great promise for asynchronous learning possibilities. In Pediatric Emergency Care in 2008, an automatic electronic case log was described for PEM fellows that tracked multiple core components over the 3 years of fellowship, including diagnoses, efficiency of patient care, and acuity of patients seen. 44 Curricular deficits could easily be identified and supplemented for each individual learner.
In summary, the education of the future EM resident can and should be enhanced by attention to safety concerns, increasing patient exposure through simulation and expanding knowledge base through asynchronous learning.
SUMMARY OF GUIDING PRINCIPLES FOR PEM CURRICULUM DESIGN
When designing or refining a PEM curriculum for EM residents, we recommend that the following set of questions and subquestions be used as guiding principles:
1. What is the optimal structure of rotations? Will residents be better served by accumulating PEM patient experience during dedicated block rotations, in an integrated longitudinal fashion throughout the calendar year or a mixture of the two? How will the PEM curriculum assure that residents are exposed to seasonal variations in pediatric illness and injury?
2. Are the learning objectives appropriate and realistic to be met by the available formats for learning? Which PEM content is best suited for classroom learning versus bedside learning? Do these experiences require supplementation outside of these traditional Table 3 Best Educational Practices in PEM for EM Residents 1. Parallel the educational approach used for other patient populations in general EM. Residents should be encouraged to approach the complaints of pediatric emergency department patients in the same way in which they approach those of adult patients-to consider life-threatening conditions first and to rule out such conditions even if they are perceived to be rare in children. 2. Stress the importance of child development (physical, cognitive, behavioral, and emotional) as a mitigating factor in the diagnosis, treatment, and long-term outcomes of ill or injured children. 3. Stress the importance of congenital illness, sequelae of prematurity, and technology dependence as mitigating factors in the diagnosis and treatment of pediatric patients. 4. Address the greater impact of seasonality on pediatric illness and injury. 5. Address the disproportionate role that infectious disease plays in the etiology of pediatric illness. 6. Address the impact of nonaccidental trauma as a cause of injury in the pediatric population. 7. Address the unique vulnerabilities of pediatric emergency patients from a patient safety standpoint. 8. Aim to embrace and incorporate the principles of family centered care into all aspects of education and practice. 9. Establish a mechanism for measuring procedural competence specific to the practice of PEM. 10. Establish a mechanism for reviewing individual resident data and composite rotation data. PEM = pediatric emergency medicine.
formats or with new educational methods and technologies?
3. Is there a framework for measuring competency in PEM in the proposed curriculum? Are standard tracking and assessment tools applicable and available for adaptation to a customized PEM curriculum? How can these tools provide data to support curriculum revisions and are there established times for curriculum evaluation?
4. Is there a system in place to monitor and evaluate the PEM experience with the goal of making datadriven systemic improvements? Will the program director have access to resident level data? At what intervals should these data be optimally reviewed? How do we define threshold indicators in the data that signal a need for a possible change of venue for a pediatric rotation or a modification to the entire PEM curriculum? In addition to following the ACGME RRC-EM recommendations for pediatric encounters, and choosing training sites that provide clinical experiences reflective of the EM Model of Clinical Practice, we highly encourage program directors and other faculty to incorporate the following concepts in a PEM curriculum designed for EM residents. Best educational practices in PEM for EM residents should strive to achieve the following as summarized in Table 3: 1. Parallel the educational approach used for other patient populations in general EM. Residents should be encouraged to approach the complaints of PED patients in the same way in which they approach those of adult patients-to consider lifethreatening conditions first and to rule out such conditions even if they are perceived to be rare in children. 2. Stress the importance of child development (physical, cognitive, behavioral, and emotional) as a mitigating factor in the diagnosis, treatment, and long-term outcomes of ill or injured children. 3. Stress the importance of congenital illness, sequelae of prematurity, and technology dependence as mitigating factors in the diagnosis and treatment of pediatric patients. 4. Address the greater impact of seasonality on pediatric illness and injury. 5. Address the disproportionate role that infectious disease plays in the etiology of pediatric illness. 6. Address the impact of nonaccidental trauma as a cause of injury in the pediatric population. 7. Address the unique vulnerabilities of pediatric emergency patients from a patient safety standpoint. 8. Aim to embrace and incorporate the principles of family centered care into all aspects of education and practice. 9. Establish a mechanism for measuring procedural competence specific to the practice of PEM. 10. Establish a mechanism for reviewing individual resident data and composite rotation data.
THE FUTURE OF PEM IN EM, THE FELLOWSHIP CONUNDRUM, AND THE CALL TO LEADERSHIP
The landscape of PEM is rapidly changing, and EM must consider its future relevance in the subspecialty. The number of board-certified PEM specialists with primary training and certification through the American Board of Emergency Medicine (ABEM) is low compared to the number who are trained and certified via the ABP. To elevate the level of emergency care for children across all care environments, PEM must be promoted as a vital part of residency training and a viable fellowship training option for EM graduates. To chart a realistic path toward this goal, we have assessed the current state of PEM training in EM residencies and have suggested a more contemporary set of educational practices as discussed above. As an important next step, EM must also address and remove barriers, both cultural and financial, preventing residents from seeking further training via PEM fellowships. Pediatric EM is a certified subspecialty available to both pediatric and EM residents upon completion of an accredited fellowship through a single examination. Since the first board certification examination was offered in 1992, PEM has grown steadily and now has approximately 1,300 certified practitioners as of 2005. 45 PEM has become the third most popular subspecialty selected by pediatric residency graduates. 45 This has resulted in more than 89% (1,170 practitioners) of those certified being via ABP. 45 A mere 3% (170 practitioners) of EM graduates are certified through ABEM as PEM physicians. 45 The distribution of PEM practitioners, based on training background, has concentrated the PEM workforce in the country's 160 tertiary care children's hospitals where PEM practitioners are uniquely qualified to staff these EDs. However, 80% to 90% of all pediatric emergencies are seen outside of a children's hospital. In addition, despite the popularity of PEM among pediatric residency graduates, there continues to be a relative shortage of PEM practitioners as the majority are concentrated in tertiary centers. As of 2005 there were only 1.6 PEM practitioners per 100,000 people, whereas there were 1.9 pediatric oncologists. 45 Only 23% of U.S. hospitals have PEM coverage, and approximately 40% of EDs cover their pediatric needs with general pediatricians. Rural areas are underserved with regard to pediatric emergency services, with only 3% of the PEM workforce. 45 Although both EM and pediatric-trained practitioners see the vast majority of PED visits, only approximately 5.5% of general pediatric residency training and 16% of general EM residency training is directly related to PEM. 3 To summarize these current trends overall, 90% of the PEM workforce is seeing only 10% to 20% of the pediatric emergency visits while the majority of PEM visits are seen by non-PEMboarded physicians with varying degrees of experience and comfort with pediatric patients.
Despite the current disparities in workforce distribution and the apparent demand for PEM practitioners, the field remains relatively unpopulated by graduates of EM residencies. A number of economic, practical, and cultural barriers potentially prevent them from pursuing further training. Economically, PEM fellowship graduates on average earn less than their nonfellowship EM-trained colleagues due to lower overall reimbursement rates for pediatric visits relative to adult emergency visits. This is further compounded by the lost income over the 2-to 3-year training period. Coupled with the prospect of a pay cut and the reality that EM graduates, technically, do not require additional training beyond their base certification to see children, the case for pursuing additional PEM training is severely weakened. Such logic, however, may become obsolete as pediatric based practitioners successfully fill positions within many hospitals seeking to upgrade their pediatric emergency services. As of 2007, graduating PEM fellows were averaging five job offers each at the conclusion of training, with most of these positions being clinically oriented. 46 By advertising PEM services provided by ''board-certified'' PEM specialists in pediatric focused EDs, hospitals perceive and often obtain an advantage in competitive markets. Such segregation of pediatric emergency patients, as previously mentioned, will result in EM practitioners having fewer opportunities to care for children and will lead inevitably to skill degradation. This skill degeneration will have two effects: a reduction in the pool of available EM practitioners to train future residents, but more importantly, residents may begin to question the value of PEM education within residency programs if they perceive that this knowledge base would rarely, if ever, be drawn upon.
While there are many challenges facing EM with regards to PEM fellowship participation, there are several benefits to additional training. Fellowship in general has been linked to greater levels of job satisfaction within many medical fields. 46 Developing specialized expertise within a field allows individuals to be resources to their colleagues and their institutions and can facilitate leadership on regional and national levels. 46 More specifically, given the large cultural shifts within PEM and the current emphasis on PEC highlighted in the IOM report, 1 opportunities for leadership exist at almost every level in both academic and community hospitals. For regional hospitals where children may represent 25% of the ED census, a PEM-trained EM graduate is ideal for the creation of pediatric-centered protocols and policies, while still being qualified to care for emergency patients of any age.
If EM graduates are to assume roles as mentioned above, this will require a reexamination of how we present and conduct PEM training within EM residencies. If PEM education continues to be episodic and seemingly ancillary relative to the rest of the curriculum, PEM training will continue to recede from the purview of EM. PEM within EM programs will achieve the stature that we, as educators, create for it. To that end, we must undertake the following: 1) create early, highquality, and longitudinal PEM educational experiences that impart upon EM residents the importance of a strong pediatric skill set for a successful career in EM; 2) create and preserve a cadre of educators and mentors for current EM residents and future EM ⁄ PEM physicians; 3) foster the growth of leaders in PEM research and education to serve alongside our pediatric trained colleagues; and 4) acknowledge the integral role of the general EM practitioner in PEC and not abdicate such responsibility for the quality of care rendered to the 80% to 90% of pediatric emergencies occurring outside pediatric specialty centers. This must be a major focus of leadership structures within organized EM and must occur in collaboration with pediatric focused professional organizations.
CONCLUSIONS
We have discussed EM's role within pediatric emergency medicine and the issues facing us as a specialty in a rapidly changing landscape. We have provided a review of the current training environments in EM residencies and identified educational challenges facing residency directors. The future of pediatric emergency medicine education calls for new ways to train our residents to provide excellence in the emergency care of children. We propose a set of best practices designed to promote high quality pediatric emergency medicine training by stressing pediatric core concepts such as the role of seasonality in illness, childhood development, the role of congenital disease, and the importance of family centered care, among others. We strongly advocate for educators to carefully evaluate the composition and quality of their pediatric rotations to maximize educational yield and benefit based on the summary of guiding principles provided. The common thread motivating all pediatric emergency medicine practitioners, regardless of training, is the welfare of children and this remains the overarching concern.
